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1. OVERVIEW 

This informational report was developed by members of the Dunn County Livestock 
Operations Study Group (LOSG). The workgroup included invited participants representing 
a cross-section of interests concerned with the impacts of concentrated animal feeding 
operations (CAFO) on groundwater, surface water and air quality within the County.  

The LOSG committee was created as a result of the October 19, 2016 ordinance passed by 
the Dunn County Board of Supervisors (Board) imposing a moratorium on the 
establishment of all new livestock facilities with 1,000 or more animal units (AU, Appendix  
A), expanding livestock operations that would increase to 1,000 or more animal units, and 
for new or altered manure storage facilities. The workgroup was asked to review a broad 
set of issues associated with CAFOs and to develop recommendations for Dunn County. The 
workgroup has no formal authority to establish policy for any jurisdiction within 
Wisconsin.  

Agriculture is engrained into the fabric of everyday life for many people throughout the 
State of Wisconsin, and Dunn County is no different. While the state is known for its 
agriculture, the geographic make up, existing conditions, policies, and people dictate the 
agricultural practices throughout the state. As people move out of urban centers for more 
green space in rural areas but still within close proximity to the urban centers where they 
work, sprawl can result. This leads to prime agricultural lands being parceled into smaller 
lots for human habitation and subsequent commercial outlets pushing farm operations out.  

Dunn County has stayed relatively agricultural with one city (City of Menomonie) and 
seven villages (Boyceville, Colfax, Downing, Elk Mound, Knapp, Ridgeland, and Wheeler). 
Just over 94% of the entire county is zoned for agriculture. Many parcels of land zoned 
agriculture, however, are not necessarily used for agriculture due to a variety of factors 
such as land characteristics (waterbodies, slope of land), residential properties, and 
intended use other than agriculture (hunting land, vacation home, etc).  

During the Information Gathering stage, the LOSG committee spent a significant amount of 
time gathering facts and data through specific presentations provided by experts 
(Appendixes B, C, D) and literature reviews (Appendix E). The most relevant information to 
livestock operations was then compiled into the Key Findings section of this report.  

There are currently five permitted CAFOs (all dairy cattle operations) located in Dunn 
County (Wisconsin Department of Natural Resources, Appendix F). Additionally, a number 
of turkey farms in the County fall under a single Jennie-O Turkey Store, Inc. CAFO permit 
(primary location, Barron County). The number of CAFO permits is on the rise throughout 
the state of Wisconsin, with a 235% increase in permitted facilities since 2000. 

A number of State regulations apply to livestock operations. The Livestock Facility Siting 
Law sets statewide standards in five areas: setbacks from property lines, odor and air 
emissions, nutrient management, waste storage facilities, and runoff from livestock 
facilities. In addition, state regulations only apply to livestock facilities that are new and/or 
expanding to 500 or more AU.  
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The state standards are applicable if a County or Town in which the livestock facility is 
located has adopted the standards through local ordinance. Most counties in Wisconsin, 
including Dunn County, have also adopted a county manure storage and nutrient 
management ordinance to protect surface water and groundwater. LOSG reviewed current 
County and statewide ordinances and the key findings related to livestock operations are 
listed.  

The LOSG committee utilized the Key Findings to draft the Recommendations section in 
this report. A recommendation is a statement that Dunn County can potentially act on or 
use to guide decision-making to address issues identified from the key findings. Decisions 
and recommendations made by the workgroup were based on a consensus seeking 
process. For many aspects of recommendations, the workgroup did achieve consensus. Due 
to time constraints, the LOSG committee was unable to develop an implementation 
schedule.  

This report is informational. The report is a group product, compiled and edited by Vang 
and Colson with contributions and comments from all workgroup members. The report 
does not represent the views of any individual workgroup member, nor the views of any of 
the participating organizations. As noted, this report does not establish policy for any 
jurisdiction in Wisconsin. It is intended to serve as a resource for citizens and elected 
officials engaged in discussions about appropriate next steps in Dunn County around the 
issue of CAFOs. 
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2. EXISTING CONDITIONS 

 Regional Setting 

Dunn County is located in west central Wisconsin and consists of 22 unincorporated towns, 

7 incorporated villages, and 1 city.  The county seat is located in the city of Menomonie, 

which is also the largest municipality in the county.  The county is bordered to the north by 

Polk and Barron Counties, to the east by Chippewa and Eau Claire Counties, to the south by 

Pepin County and to the west by Pierce and St. Croix Counties. Dunn has a combined land 

and water area of approximately 553,252 acres, or roughly 864 square miles.  It is 

rectangular and is about 24 miles east to west and 36 miles north to south. 

The topography of Dunn County ranges from flat and wide-open fields in the eastern areas 

to hilly and rough terrain in the west and northern areas.  Glaciations and erosion has 

reduced the landscape to a nearly flat plain in eastern Dunn County with isolated remnants 

locally called “mounds”.  Further west the landscape has more relief, the sandstone has 

been partially dissected by geologic erosion, and slopes are irregular and steep.  The 

elevation ranges from 1000 to 1250 feet above sea level in the northern part of the county 

and from 750 to 1000 feet above sea level in the southern part of the county.  

Throughout most of the county, sandstone bedrock underlies unconsolidated soil deposits.  

The sandstone is underlain by crystalline rock such as granite.  In the higher elevations of 

the western and southern portions of the county, the sandstone is capped by dolomitic 

limestone.  The depth to bedrock ranges from exposed bedrock and very thin soils (less 

than 22 inches thick) to deep soils greater than 100 feet in the pre-glacial valleys. 

According to the Wisconsin DNR Wiscland study1, Dunn County has the following land 

cover; Urban 0.5%, Agriculture 35.5%, Grassland 17.4%, Forest 37.4%, Water 1.4%, 

Wetland 7.5% and Shrub land 0.2%.  

                                                        

1 "Wisconsin land cover data - "Wiscland"." 12 Sep. 2016, http://dnr.wi.gov/maps/gis/datalandcover.html. 

http://dnr.wi.gov/maps/gis/datalandcover.html
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Agriculture is engrained into the fabric of 

everyday life for many people 

throughout the State of Wisconsin, and 

Dunn County is no different. While the 

state is known for its agriculture, the 

geographic make up, existing conditions, 

policies, and people dictate the 

agricultural practices throughout the 

state. As people move out of urban 

centers for more green space in rural 

areas, but still within close proximity to 

the urban centers where they work, 

sprawl can result. This leads to prime 

agricultural lands being parceled into 

smaller lots for human habitation, and 

subsequent commercial outlets pushing 

farm operations out.  

Dunn County has stayed relatively 

agricultural with one city (City of 

Menomonie) and seven villages 

(Boyceville, Colfax, Downing, Elk Mound, 

Knapp, Ridgeland, and Wheeler). Just 

over 94% of the entire county is zoned 

agriculture. Many parcels of land zoned 

agriculture, however, are not used for 

agriculture due to a variety of factors 

such as land characteristics 

(waterbodies, slope of land), residential 

properties, and intended uses other than 

agriculture (hunting land, vacation home, 

etc).  

According to the 2012 US Census, Dunn 

County had 1,404 farms with an average 

of 265 acres each. Wisconsin’s 2015 

Annual Statistic showed that Dunn 

county had 21,500 dairy cows in 158 

total herds, for an average herd size of 

136 milking cows. Total cattle including calves and beef in Dunn County were 63,000. 

There are currently five CAFOs (farms housing more than 1000 animal units) permitted in 

Dunn County, all dairy operations, with a sixth proposed. Additionally, a number of turkey 

farms in Dunn County fall under a single Jennie-O Turkey Store, Inc. CAFO permit, which is 

Dunn County Farmland Values, Income, and 

Sales 

In 2012, Dunn County had… 

 An average per farm estimated 
market value of land and buildings of 
$879,304. 

 An average per farm estimated 
market value of all machinery and 
equipment of $141,909. 

 54% of farm operators with a 
primary occupation other than 
farming. 

 Net cash farm income of $78,850,000 
(or $56,161 per farm), which 
includes sales, government 
payments, and other income less 
expenses, excluding depreciation. 

 Market value of all agricultural 
products sold of $283,183,000, 
including $128.7 million from crops 
and $134.5 million from livestock 
and their products. 

In 2015, Dunn County had… 

 $38,431,100 in equalized assessed 
value of Agricultural lands and 
$83,522,400 in assessed Agricultural 
Forest, excluding buildings. 

 $13,751,800 in equalized assessed 
value of “other” lands and 
$145,062,100 of “other” 
improvements, which consists of 
buildings and improvements on a 
farm. 
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based in Barron County. Since 2000, the number of CAFOs in Wisconsin has grown by 

235%.  Recently, WDNR has been receiving about 15 CAFO applications per year, mostly for 

dairy operations. (See FIGURE 1 for Wisconsin CAFO permitting trends.) 

FIGURE 1: WISCONSIN CAFOS WITH WPDES PERMITS 
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3. INTRODUCTION   

 Definitions 

This section provides definitions for key vocabulary words to help readers understand the 

subjects and topics discussed in the study. The list was developed by the LOSG, and is not a 

comprehensive list of all possible definitions.  

Anaerobic:  Pertaining to the absence of oxygen.   

Anaerobic Digester: An engineered system which uses biological processes of 

microorganisms to break down biodegradable material in the absence of oxygen. 

Antibiotics: Also known as antibacterial, are medications used in the treatment and 

prevention of bacterial growth and infections. 

Animal Units (AU):  a unit of measure to equalize different species of livestock into a 

uniform number for permitting purposes. Each animal type has an animal unit measure per 

individual animal, as specified in s. NR 243.11 (Appendix  A). 

Board of Adjustment (BOA):  a quasi-judicial body which acts on appeals for variances, 

special exceptions and interpretations in the zoning regulations. The BOA consists of seven 

members: five regular members and two alternates which are appointed to two-year terms 

by the Chair of the Dunn County Board of Supervisors. 

Best Management Practices (BMP): Management techniques and practices that allows 

for the most economical and viable production while achieving the least possible adverse 

impact on the environment. BMPs minimize possible adverse impacts on human and, 

animal health, and the environment. Examples of BMPs in agriculture are: cover crops, 

nutrient management, no-tillage practices, and buffers to wells, as well as many others. 

Concentrated Animal Feeding Operation (CAFO): An animal feeding operation 

consisting of 1,000 animal units (AUs) or more. An animal feeding operation may be 

designated as a CAFO at as a smaller-scale (i.e., fewer than 1,000 AUs) if it has pollutant 

discharges to navigable waters or contaminates a well. 

Dunn County Board of Supervisors: The local governing body comprised of 29 elected 

officials, each representing a specific district of Dunn County. The Board enacts ordinances 

and resolutions, adopts the annual budget, approves contracts, appropriates funds, 

determines land use zoning for the unincorporated areas, and appoints certain County 

officers and members of various boards and commissions.  

Department of Agriculture, Trade, and Consumer Protection (DATCP): The 
governmental agency of the U.S. responsible for regulating agriculture, trade, and 

commercial activity in the state the state of Wisconsin. 
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Dragline: A method of manure application by dragging a hose behind a tractor where the 

hose is connected to a supply pump. Manure application is usually directly incorporated 

into the soil with tilling equipment pulled by the tractor. 

Environmentally Sensitive Areas (ESA): An area or feature within Dunn County that 

benefits the greater public good and is worth protecting, maintaining, enhancing, or 

restoring due to its fragile nature or its long-term community benefit for present and future 

generations. (Defining Environmentally Sensitive Areas & Conservation Features in Dunn 

County) 

Estrogen: Hormone that is responsible for the healthy growth and development of female 

sexual characteristics and reproduction. 

Etiology: the reason, origin, or cause of a disease or condition. 

Expansion: An increase of 20% of greater in the number of animals fed, confined, 

maintained, or stabled. 

Freeboard: Additional vertical capacity required as a safety precaution to prevent 

overflow from a manure storage structure in the event of a major storm event. 

Farm: Any place from which $1,000 or more of agricultural products are produced and 

sold, or normally would have been sold, during the year. 

Implements of Husbandry (IoH): A self-propelled or towed vehicle that is manufactured, 

designed or reconstructed to be used and that is exclusively used in the conduct of 

agricultural operations. 

High Capacity Well: One or more wells, drillholes, or mine shafts that have a combined 

approved pumping or capacity of 70 or more gallons per minute. Also referred to as a “high 

cap well”. (http://dnr.wi.gov/topic/wells/highcapacity.html) 

Leachate: A solution or liquid that drains or leaches from a source material, such as a 

landfill, manure pile, or feed storage bunker, typically as a result of water percolating 

through a permeable material. 

Land and Water Conservation Division (LWCD): The Land and Water Conservation 

Division is a part of the Environmental Services Department, which works with people in 

an honest, respectful, and accountable manner to manage the land and water resources of 

Dunn County. 

Livestock: Domestic animals used in the production of food, fiber, or other animal 

products. 

Livestock facility: A feedlot, dairy farm or other operation where livestock are or will be 

fed, confined, maintained or stabled for a total of 45 days or more in any 12-month period. 

A livestock facility includes all of the tax parcel of land on which the facility is located, but 
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does not include pasture or winter grazing area. Related livestock facilities are collectively 

treated as a single livestock facility., 

Livestock Operation Study Group (LOSG): A special committee created by the Dunn 

County Board of Supervisors to study livestock operations and CAFOs. 

Land and Water Resource Management (LWRM) Plan: The Dunn County Land and 

Water Resource Management Plan provides direction for the Dunn County LWCD. 

Manure Storage Structure: An impoundment constructed with an embankment, pit, 

dugout structure to contain manure and other animal or agricultural wastes. 

Mesophilic: Pertaining to microorganisms that grow best in moderate temperatures, 

typically between 68 and 113°F. A mesophilic digester is typically designed to operate at 

95-100°F. 

Nutrient Management Plan (NMP): A plan used by farmers to account for all nitrogen, 

phosphorus and potassium (N, P,K) nutrients contained in fertilizer, manure, or other 

organic materials that are applied to fields over an entire crop rotation. A NMP follows the 

requirements the NRCS 590 Standard.  

Natural Resources Conservation Service (NRCS): An agency of the United States 

Department of Agriculture (USDA) that provides technical assistance to farmers and 

private landowners. 

Polychlorinated biphenyl (PCB): A toxic environmental contaminant requiring special 

handling and disposal in accordance with USEPA regulations.  

Peak Flow: The maximum rate of discharge during the period of runoff caused by a storm. 

Part-Per-Million (PPM):  A unit of concentration in a solid or liquid measured as one part 

of the material of interest per million total parts.  At low concentrations ppm is essentially 

equivalent to milligrams per liter (mg/L). 

Planning Resource and Development (PR&D): A five-member County Board of 

Supervisors committee responsible for policy and direction in development, planning, 

surveying, zoning, and land assessment of Dunn County.  

Transportation Impact Analysis (TIA): Analysis of potential damage to a road due to an 

increase in traffic volume, load, or use. 

Thermophilic:  Pertaining to microorganisms that grow best at relatively high 

temperatures.  

Thermophilic digester: An engineered anaerobic designed to operate at a temperature 

typically between 120 to 140°F,  

Total Maximum Daily Load (TMDL): The amount of a pollutant a water body can receive 

and still meet water quality standards. 
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University of Wisconsin-Extension (UW-EXT): Supports the University of Wisconsin 

System mission by providing leadership and research-based information to the public, 

integrating a scholarly approach to outreach, and addressing the needs of the community 

through workshops, programs, and education. 

West Central Wisconsin Regional Planning Commission (WCWRPC): A multi-county 

planning agency created under Wisconsin State Statute 66.0309. 

Wisconsin Pollutant Discharge Elimination System (WDPES): Wastewater permit 

administered and regulated by the Wisconsin Department of Natural Resources. 

Zoonotic Disease: A disease that can be transmitted from animals to humans. 

 Purpose 

The purpose of the study is to: 

 Investigate the impacts of large-scale livestock facilities on groundwater, surface 
water and air quality within the County. 

 Review current ordinances and determine whether amendment of existing 
ordinances and/or creation of a Livestock Facilities Zoning Ordinance or other 
ordinance in all unincorporated areas within the County is necessary. 

 Determine whether the County has adequate staff and resources to administer and 
enforce any new or existing ordinances applicable to livestock facilities. 

 Provide unzoned towns within the County an opportunity to consider enacting 
zoning or other regulatory ordinances or adopt County zoning. 

 Moratorium 

On October 19, 2016 the Dunn County Board of Supervisors (Board) passed an ordinance 

imposing a six (6) month moratorium on the establishment of new livestock facilities with 

1,000 or more animal units, the expansion of existing livestock facilities if the expansion 

would create a facility with 1,000 or more animal units and, for new or altered manure 

storage facilities. As part of the moratorium, the Board created a special study group 

known as the Livestock Operations Study Group (LOSG) consisting of the following 

persons: 

 The Planning, Resources and Development Committee (PR&D)  
 The Chair of the Health and Human Services Board or designee 
 The County Planner/Zoning Administrator 
 The County Land and Water Conservationist 
 Representative from the UW-Extension System 
 Minimum of six (6) interested Dunn County residents and property owners, at least 

three (3) of whom shall be employed or engaged in farming whose main income is 
derived from livestock production 

 Others appointed by the County Board Chair 
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The ordinance outlined the issues to be considered by the LOSG, which included but were 

not limited to: 

 Research, gather, analyze and synthesize scientific literature regarding the impact of 
livestock facilities of 1,000 or more animal units on groundwater, surface water, air 
quality, and public health and safety, as these issue apply to Dunn County. 

 Identify areas where new regulations may be needed, where current regulations 
need to be modified, and where enforcement of current regulations is inadequate to 
protect public health or safety. 

 Propose solutions to mitigate problems and/or shortcomings identified during the 
study such as: 

o Adoption of a manure storage ordinance, and requirements related to a 
certificate of use for storage facilities operated within the county. 

o Implementation of State performance standards to address gaps in livestock 
siting ordinance including standards related to processing wastewater, 
tillage setback, phosphorous index. 

o Adoption of zoning measures to create special zones for livestock facilities of 
1,000 or more animal units. 

o Adoption of a Livestock Operations Ordinance. 

The ordinance directed LOSG to create a report with recommendations on appropriate 

county-level regulatory approaches relative to siting and/or operation of livestock facilities 

and to present the report to the Board at least 30 days prior to the end of the moratorium 

(May 2, 2017). 

 Moratorium Reinstated 

At its April meeting the LOSG realized the study would not be completed before the 

moratorium’s expiration date of May 2, 2017 and requested PR&D recommend a 45-day 

moratorium extension to the Board.  At the April 25, 2017 PR&D meeting the Committee 

was supportive of the LOSG request but discovered a 45-day moratorium extension was 

not possible as the next Board meeting was May 17, 2017, 15 days after the moratorium 

was scheduled to expire. Instead PR&D recommended the Board reinstate the moratorium 

for an additional 45-days. The Board voted in support of PR&D’s recommendation and the 

moratorium was reinstated 45-days from the date of publication (May 20, 2017) with the 

understanding that the final report would be presented at the July Board meeting. The 

reinstated moratorium expired on July 4, 2017.  

 West Central Wisconsin Regional Plan Commission 

Prior to the initial meeting of LOSG, Dunn County contracted with West Central Regional 

Planning Commission (Regional Planning) for facilitator services. Their services included 

preparing meeting materials, leading meetings and group discussions, guiding the LOSG 

towards consensus related to specific agenda topics and presentations, keeping notes and 

organizing upcoming meetings.  After each meeting and before the next meeting, Regional 
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Planning met with members of the Health Department, Land and Water Conservation 

Division and Planning/Land Use Control Division (Team) to discuss and consolidate notes 

from the previous meeting into a report, confirmed upcoming presentations and 

presenters, adjusted the schedule as needed and developed a draft agenda, all of which 

were distributed to PR&D and to the LOSG before the group’s next meeting.  

Regional Planning’s contract provided facilitator services up to and including May 17, 2017 

when the report was to be presented to the County Board. In sync with the group’s request 

to extend the study timeline an additional 45 days, Regional Planning agreed to extend its 

services up to June 8, 2017. Regional Planning could not continue providing its services 

past June 8th because of commitments which could not be adjusted.  From June 8th through 

July 26th, when the report was presented to the Board, Dunn County staff assumed Regional 

Planning’s duties and responsibilities.    

 Livestock Operations Study Group 

After the moratorium was imposed and according to the moratorium ordinance, the County 

Board formed the Livestock Operations Study Group (LOSG) which began meeting on 

November 30, 2016. LOSG was tasked with analyzing the impacts from large livestock 

operations to County resources and producing a report with recommendations for County 

Board consideration. 

Once formed, the LOSG met about every two weeks. The schedule was amended as needed, 

with group consensus, to reflect topics of interest, LOSG schedules and availability of 

presenters (Appendix  B). In general, the schedule provided date, time, and location of 

meetings, description of discussion topics, name and credentials of presenters, and an 

overview of meeting objectives. In total, the group met 23 times.  All meetings were open to 

the public and noticed accordingly. 

At the initial LOSG meeting, the study group recognized the importance of large livestock 

operations to the County and the role the study group was to play regarding these 

operations. In those initial meetings the group agreed that in some instances focusing only 

on large livestock operations was somewhat short-sighted given that the cumulative effect 

of multiple unregulated small livestock operations could have similar impacts to County 

resources as a large operation. As such the group agreed that whenever possible its 

findings and recommendations would reflect livestock operations in general. While the 

economic impacts of agriculture are an important topic, however due to time constraints 

the LOSG was not able to address this topic.  

The study was segregated into three (3) major phases: Phase 1: Information Gathering; 

Phase 2: Identify Key Findings; and Phase3: Develop Recommendations.  The general 

workflow through the phases included inviting experts to present specific topics to the 

LOSG, using worksheets provided by staff to list the important aspects of the presentations, 
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discussing and achieving consensus on the key findings, and finally using the key findings 

to formulate recommendations. The phases of the process are further described as follows. 

In the Information Gathering Phase, facts and data were gathered by staff and LOSG 

members through literature reviews of professional journals, research documents, articles, 

websites, and through presentations given by experts in a variety of disciplines including 

groundwater hydrology, water quality, health, environmental pollutants, agricultural 

production, etc. The presentations provided a collaborative opportunity for the LOSG to ask 

questions, gain knowledge and insight on these areas of importance, which helped the 

LOSG connect livestock operations to the presenter’s respective areas of expertise. A 

worksheet (Appendix  C) was developed to help the LOSG identify and track aspects of the 

presentations such as: Key Impacts, Data Needs or Gaps, Policy or Program Gaps, and 

Opportunities for Action. 

Before presentations on a specific topic were given, relevant scientific research literature 

and additional information were disseminated to the LOSG by staff and study group 

members via a “Research Summary Cover Sheet” template (
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Appendix  E). The cover sheets provided access to the full article and a summary of the 

article which included the author, key findings, publication date and the name of the person 

submitting the summary. Before moving on to a different topic, the LOSG transitioned to 

Phase 2, where they discussed the main issues surrounding the topic at hand and through 

consensus, agreed on the Key Findings, which were then archived for future use. 

Once the group had agreed on the Key Findings they turned their attention to the last and 

probably most important task, Recommendations. The process for formulating 

recommendations was similar to that used for Key Findings in that the group reviewed 

relevant information (Key Findings) which led to open discussion and draft 

recommendations. Draft recommendations then were given to staff who organized them 

under one of the following major headings; 

 General/Other Recommendations 

 Transportation 

 Odor & Air Quality 

 Other Public Health 

 Groundwater & Surface Water 

Each major heading was further subdivided into;  

 Community Planning, Study, Monitoring and Tracking 

 Rules, Regulations, Policies, Permitting and Compliance 

 Best Practices and Programming 

 Other Education, Communications, etc. 

 

The draft recommendations were brought back to the group for additional discussion and 

editing until the group reached consensus on a given recommendation. While the processes 

for Key Findings and Recommendations were similar in nature it is worth noting that 

unlike Key Findings during Recommendations the group did not always reach unanimous 

consensus.   
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4. RELEVANT REGULATIONS 

There are a number of Federal, State, and County regulations that apply to large scale 

livestock operation and CAFOs; some directly and others indirectly. The state agencies that 

play the largest role in livestock operations are the WDNR and DATCP. Figure 2 will help 

with understanding the connections between different regulating authorities. This section 

attempts to provide clarity to the state regulations and programs that affect the livestock 

operations. 

The County and Towns regulatory authority allows local government to directly implement 

policies within their jurisdiction. However, state policies and regulations still provide an 

overarching role in how local government authoritative powers may be issued. 

Figure 2: Diagram of State and Local Laws Regulating CAFOs 

 

 

 

  Clean Water Act 33 U.S.C. §1251 

The U.S. Environmental Protection Agency established the Clean Water Act as the basic 
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Under the Clean Water Act, Wisconsin regulates pollutant discharges from waste storage 
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Pollutant Discharge Elimination System (WPDES). The bulk of WPDES is administrated 

through Wisconsin Statutes Chapter 281 Water and Sewage and Chapter 283 Pollution 

Discharge and Elimination. 

 Wisconsin Statute § 92.15(3)(a): Exceeding Agricultural 
Performance Standards 

WI Statute § 281.16 and WI Administrative Code Chapter NR 151 outline agricultural 

performance standards meant to protect water quality from non‐point agricultural runoff. 

NRCS 590 Nutrient Management Practice Standards, included by reference, outlines 

specific restrictions, practices, or methods livestock operations must follow when applying 

fertilizer or manure.  

WI Statute § 92.15(3)(a) allows a local government unit to enact more stringent 

regulations than are included in the 590 Practice Standard only if the local government unit 

gains approval from the WDNR or WI DATCP and demonstrates that such regulations are 

necessary to achieve the water quality standards outlined in WI Statute § 281.15. 

 ATCP 51: Livestock Facility Siting Regulations 

A number of State regulations apply to livestock operations, most prominently and 

comprehensively are Wisconsin Administrative Code Chapter ATCP 51 and Chapter NR 

243. ATCP 51 implements the Livestock Facility Siting Law (Section 93.90 of the Wisconsin 

Statutes) and sets statewide standards in five areas: setbacks from property lines, odor and 

air emissions, nutrient management, waste storage facilities, and runoff from livestock 

facilities. The standards set forth in the ATCP 51 only apply to livestock facilities if a County 

or Town in which the livestock facility is located has adopted the standards through local 

ordinance. In addition, the ATCP only applies to livestock facilities with new and/or 

expanding livestock operations with 500 or more animal units (AU). 

As stated in ATCP 51, the Wisconsin Livestock Facility Siting Law (Siting Law) was 

developed to provide uniform standards  intended to be “protective of public health or 

safety, practical and workable, cost‐effective, objective, based on available scientific 

evidence that has been subject to peer review, designed to promote growth and viability of 

animal agriculture, and designed to balance the economic viability of farm operations with 

protecting natural resources and other community interests”. Local governments are not 

allowed to enact more stringent standards unless: 1) the proposed standards are based on 

reasonable and scientifically defensible findings‐of‐fact, and 2) the findings‐of‐fact show 

that the standards are needed to protect public health or safety. 

In general, the Siting Law prohibits a local government unit from restricting the size of a 

livestock facility. However, a local government unit can create zoning districts or overlays 

to regulate the size of operations within specific districts as long as at least one district 

within the local government unit allows livestock operations of unlimited size.   
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 NR 243: Confined Animal Feeding Operations 

Livestock operations with 1000 or more animal units (CAFOs) are required to obtain a 

WPDES permit from the Wisconsin Department of Natural Resources (WDNR) as outlined 

in NR 243.  Under WPDES, a CAFO shall have zero discharge of pollutants from livestock 

production facilities and shall develop and implement a nutrient management plan as 

outlined in the NRCS 590 Nutrient Management Planning Practice Standard. Livestock 

operations needing a WPDES permit must also meet manure storage capacity requirements 

and manure spreading restrictions. 

The WPDES zero discharge requirement applies to the buildings and animal lots in the 

farmstead.  It does not apply to non‐point runoff from fields managed by the CAFO.  The 

nutrient management rules are meant to address non‐point runoff by limiting nutrient 

losses from fields. The nutrient management rules do not prohibit nutrient losses from 

fields.  

 Administrative Rule NR 151 

Wisconsin adopted administrative rules in 2002 (NR151), with revisions effective in 2011 

that set statewide performance standards and prohibitions for all Wisconsin farms. All 

farmers must comply with these standards and prohibitions. Cost-share funding may be 

available to assist with compliance. Some state and local programs may require compliance 

whether or not cost-share funds are available. 

 County Manure Management Ordinance 

ATCP 51 standards and the WPDES permit requirements apply to large‐scale livestock 

operations, i.e., >500 AU. Most counties in Wisconsin, including Dunn County, have also 

adopted a county manure management ordinance to regulate the storage and spreading of 

manure for livestock operations, including those under 500 AU. The ordinance requires 

anyone building a new manure storage facility or significantly altering an existing facility to 

obtain a manure storage permit from the county. To obtain the permit the operator must 

follow the NRCS 313 Waste Storage Facility Practice Standard, and develop a nutrient 

management plan that conforms to the current NRCS 590 Nutrient Management Standard. 

The ordinance requires operators to develop a construction plan for the storage facility 

that also includes clean water diversions and runoff control to prevent discharge of 

pollutants to surface and ground water. Dunn County adopted its Manure Management 

Ordinance in April 2000. 

 Dunn County Livestock Facilities Siting Ordinance 

In October 2013, Dunn County adopted the Siting Law Standards (Section 13.3.5 Livestock 

Facilities Siting) as part of the Dunn County Comprehensive Zoning Ordinance.  



Livestock Operation Study Group 
 

17 | D u n n  C o u n t y  
 

Livestock facility siting standards apply to new and/or expanded livestock facilities in the 

Intensive Agricultural (IA) District that will have 500 or more animal units. The standards 

address setbacks and conditions that require a Special Exception Permit. A Special 

Exception permit is required for the expansion of a pre-existing or previously approved 

livestock facility if the number of animal units will exceed the 1) applicant’s size threshold 

for a permit, or 2) maximum number of animal units previously approved, or 3) if there is 

an increase of animal units by 20% if no maximum number of animal units was previously 

approved. 

Currently 16 of the 22 Towns in Dunn County have adopted the Comprehensive Zoning 

Ordinance, which allows county regulatory authority in those Towns (Figure 3). Zoning 

standards are administered by the Planning & Land Use Control Division. The remaining 6 

Towns are un-zoned as they have not adopted the Dunn County Comprehensive Zoning 

Ordinance. In these Towns the County has no livestock siting authority unless a structure is 

within jurisdictional distances of navigable waterways as defined in the Dunn County 

Shoreland Zoning Ordinance.  

 

Figure 3: Dunn County Zoned and Unzoned Towns 
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5. KEY FINDINGS 

During the course of the LOSG meetings, key 

findings were based on documented facts. 

These key findings were important toward 

understanding the current and potential 

livestock operation issues in Dunn County 

relevant to the mandated topics outlined by 

the moratorium ordinance. Key findings also 

identified gaps in understanding that would 

need investigation beyond the scope of the 

LOSG’s ability or time frame. Key findings 

included opportunities that Dunn County 

could potentially pursue toward achieving the 

stated objectives.  The LOSG looked at 

livestock operations of various sizes (not just CAFOs) and types (not just dairy). 

Key findings were agreed to by consensus of the LOSG as a statement of fact that can be 

substantiated. The group made an effort to omit general statements and opinions. The key 

findings were compiled and used to formulate recommendations. 

 

GENERAL 
1. Agriculture is important to the economy and rural fabric of Dunn County.  It is 

Dunn County’s responsibility to protect and balance the agricultural industry with 
the health, safety, and general welfare of the entire Dunn County community. 

2. The sizes and types of farms and livestock operations in Dunn County are 
changing and the number of CAFOs in Wisconsin is increasing (WCWRPC Dunn Co 
Agricultural data). 

a. From 1997 to 2012 in Dunn County (U.S. Census of Agriculture): 

i. The number of medium size farms between 180 acres and 999 acres 
decreased by 218 farms (or -34.3%), while the number of large 
farms over 1,000 acres increased by 31 (or +77.5%). The number of 
small farms with less than 180 acres increased by 137 (or +146%). 

ii. All farms with cattle and calves (dairy, beef or other cattle) 
decreased from 817 farms in 1997 to 660 farms in 2012.  The total 
number of cattle decreased by 6,221 head.  Average cattle herd size 
increased from 84.7 to 95.5 head per farm. 

Key findings can include: 

 Presentations 
 Research and journal articles 
 Regulations and policies 
 Data from the County, State, 

etc. 
 Cooperation and partnerships 
 Resources and programs 
 Relationships to other levels 

of government 



Livestock Operation Study Group 
 

19 | D u n n  C o u n t y  
 

iii. The number of farms with 500 or more head of cattle grew from 7 
to 27 farms.  The total cattle housed on these larger farms increased 
from 4,493 head in 1997 to 23,466 head in 2012 

iv. The number of farms with 50 to 499 head of cattle decreased from 
465 farms to 233 farms. The total cattle herd size on these medium-
sized farms decreased from 56,507 head to 32,492. 

v. The number of beef cows changed little from 5,754 in 1997 to 5,776 
in 2012, though the number of farms with beef cows increased from 
314 to 356. 

vi. The number of milk cows decreased from 26,511 to 21,222, with a 
dramatic decrease in the number of farms with milk cows from 478 
to 199 farms. 

vii. Farms with poultry increased from 74 to 152.  Nearly 87% of farms 
with poultry in 2012 housed layers, for a total of 4,328 layers. 

viii. Specialty crop and livestock enterprises increased during the 
period.  For example, the number of milk goat farms increased from 
3 to 15. 

ix. Milk cow numbers decreases from 29,000 to 21,500 along with a 
slight decrease in total milk production from 469,800,000 to 
417,100,000 lbs. However, milk per cow increased from 16,200 to 
19,400 lbs. per cow (WI Agricultural Statistics bulletin). 

b. number of CAFOs with WPDES permits in Wisconsin have increased from 
87 in 2000 to over 300 in 2017.  

3. Dunn county farmers have been instrumental in conservation initiatives and 
adopting innovative conservation practices in both livestock and crop production. 
Dunn County farmers have: 

i. Organized one of the state’s first farmer-led watershed projects,  

ii. Established a demonstration farm to evaluate conservation 
practices,  

iii. Have greatly increased cover crop use.  

iv. Demonstrated growing interest in utilizing managed grazing 
systems in dairy and livestock production. These systems are 
recognized to provide a conservation-focused path for supporting 
an efficient and profitable dairy and livestock sector. (Owens, 
Klingberg) 
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4. Ambitious goals for reducing environmental impacts from farming have been 
included in the Red Cedar Basin TMDL Implementation Plan. 

5. CAFOs, given their larger size, pose a unique set of risks and greater potential for 
negative impacts if something goes wrong due to the large concentration of 
manure.  However, larger farms often have more resources to implement 
management practices that mitigate these risks.  

6. Depending on the situation the CAFO permitting and monitoring process can 
involve any of the following: Wisconsin DNR (WDNR), Wisconsin DATCP, Dunn 
County. See Figure 2.  

a. WDNR is required to inspect a CAFO a minimum of twice over a five-year 
permit cycle.  A Summer 2016 audit of WPDES permit management and 
enforcement was highly critical of WDNR management of the WPDES 
program. It is important to continue monitoring whether recent WDNR 
staff reorganization for WPDES permitting will sufficiently address the 
audit concerns.  (WDNR; Legislative Audit Bureau audit report) 

b. CAFOs self-report to WDNR for WPDES permitting.  Soil sampling is 
required every three years and WPDES permits must be renewed every 
five years. 

7.  Not all potential sites in Dunn County are appropriate for a CAFO due to 
environmental risk factors, limitations of local infrastructure, and/or potential 
land use conflicts.  Risk factors and considerations identified by LOSG that may 
need to be addressed during planning and permitting decisions, include, but are 
not limited to: 

a. local soil, geology, depth to groundwater, and groundwater contamination 
susceptibility; 

b. proximity to wells and sources of drinking water; 

c. proximity to surface waters, shorelands, wetlands, outstanding natural 
resources, and environmentally sensitive areas; 

d.  availability of appropriate land for acceptable nutrient management 
practices, including manure storage and landspreading; 

e. the design, capacity, and safe use of roads and highways; 

f. proximity to existing or planned residential or urban transitional areas; 
and, 

g. the potential to mitigate or prevent possible land use conflicts through 
comprehensive planning, zoning, setbacks, or voluntary management 
practices. 
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8. Non-CAFOs are regulated differently than CAFOs. 

9. In terms of reducing water quality risks from manure, management practices (e.g., 
facility design & maintenance, the manner, timing, & location of landspreading) 
are frequently more important than the size of the livestock operation.  A smaller 
operation that is poorly managed can have greater negative impacts than a well-
operated CAFO. 

10. Counties cannot adopt livestock siting standards that exceed state water quality 
standards without WDNR or DATCP approval. (DATCP Options) 

11. State permitting is “one size fits all.”  State policies do not account for local 
variations in soil conditions, geology, watershed characteristics, etc. Regulatory 
setbacks from wells are largely arbitrary in that they do not consider specific site 
conditions. (Masarik; Moving Forward ) 

12. Other Wisconsin counties (e.g., Bayfield, Kewaunee) have adopted livestock 
operations (not siting) and groundwater protection ordinances under State public 
health and “police power” authority.   

13. County zoning ordinances can be used to regulate the location for new livestock 
facilities, although there are limitations for such an approach.  As part of local 
facility siting review, some counties have adopted more stringent standards based 
on reasonable, scientifically defensible findings-of-fact due to a public health or 
safety risk. (Straight; Bonness; Fischback) 

a. A Livestock Siting Ordinance adopted under County zoning is enforced 
only in zoned Towns. 

b. a Livestock Licensing Ordinance would be enforced County-wide. (Clayton) 

14. Dunn County Land Use Control and Land and Water Conservation Departments do 
not have citation authority (authority to issue citation when enforcing County 
ordinances/policies). (Prestebak) 

a. Dunn County could adopt citation authority. 
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GROUNDWATER & SURFACE WATER 
Dunn County is within the Lower Chippewa River Basin and contains part of eight major 
watersheds.  Although each watershed is unique, the majority of the surface water 
concerns are consistent for each watershed.  Sedimentation and phosphorus loading are 
the two major concerns for our lakes and flowages.  Bank erosion, increased water 
temperature, and loss of natural habitat are major concerns for our rivers and streams.   
Groundwater is plentiful and in Dunn County. There is one aquifer in sandstone bedrock 
which underlays a wide variety of soils. Many of the county’s soils have high infiltration 
rates making our groundwater susceptible to contamination from surface sources. 

SURFACE WATER 
1. Soil erosion, nutrient runoff, peak flows, and groundwater deliver phosphorus to 

downstream waters. Excess phosphorus causes algae growth. Overgrowth of 
algae depletes oxygen concentration causing fish kills, can make water dangerous 
to humans and animals to swim in and drink (due to toxins produced by certain 
algae), and impacts property values and the local economy.  (Moving Forward; 
Zerr) 

a. Barnyards, feedlots, and dry lots with unmitigated runoff to surface waters 
pose a threat to water quality and public health. (Bayfield County) 

b. The State has a Stormwater Discharge Permit for construction sites over 1 
acre in size. 

c. Dunn County does not have a Stormwater/Erosion Control Ordinance. 
(Prestebak). 

d. Peak flows containing sediments and dissolved phosphorus are the 
primary sources of phosphorus and algal blooms to surface water. (Zerr) 

e. Groundwater can be a secondary source of phosphorus contribution to 
surface water. (Zerr) 

f. Algal bloom toxins can adversely affect human and animal health through 
exposure to contaminated recreational water. (Scientific World Journal) 

g. Certain agricultural practices such as cover crops, no-till, and nutrient 
management planning (NMP) can have a positive effect on soil health and 
surface water quality. (Masarik) 

2. The number of impaired waters (i.e., that do not meet Clean Water Act water 
quality standards) in Dunn County has been increasing. In 2011 portions of eight 
waterbodies were listed as “Impaired” in Dunn County.  By 2016 the list has 
grown to portions of 20 waterbodies.  The causes of impairment include 
sediment, total phosphorus, polychlorinated biphenyls (PCBs), and total 
suspended solids. (Zerr, Land and Water Conservation Division) 

a. Phosphorus and sedimentation from agricultural runoff contribute to 
impaired surface waters in Dunn County. (Zerr)  



Livestock Operation Study Group 
 

23 | D u n n  C o u n t y  
 

b. There is evidence that water quality is cleaner at headwaters of streams. 
(Prestebak) 

c. Impairment of the Chippewa River is due to PCBs. (Zerr) 

3. Nitrate levels in the Red Cedar River have been increasing. (Zerr) 

a. Increasing nitrate levels in surface waters may be primarily due to 
increased row crops production and human, changes to the landscape 
along with livestock or manure management practices. (Zerr) 

b. Best management practices (e.g., such as split nitrogen fertilizer 
application) are potentially reducing nutrient losses in runoff. (Masarik; 
Zerr) 

GROUNDWATER 
1. Nitrates and bacteria are two of the top groundwater contamination concerns 

with regard to agricultural practices.  Statewide 9% of wells tested exceeded the 
10 ppm Nitrate-N safe drinking water standard. Nitrate levels in many Dunn 
County wells have been increasing. Approximately half of the towns tested in the 
county exceed the 9% state average (Appendix  J).  (Masarik; Dunn County Public 
Health Department) 

a. Important levels for understanding the concentration of nitrates in 
groundwater are: 

■ Greater than 10 PPM: Nitrate Levels exceed state and federal limits 
for drinking water.  

■ 1 to 10 PPM: Nitrate levels in groundwater reflect evidence of 
human induced land use impacts. (Masarik) 

■ Less than 1 PPM: The natural or background level of nitrates in 
Wisconsin groundwater. (Masarik) 

b. High nitrates in drinking water can result in methemoglobinemia (“blue 
baby syndrome”) and a potential higher risk of carcinogenicity (agent that 
can produce cancer) from nitrites in combination with amines and amides. 
(Division of Toxicology and Human Health Sciences ) 

c. Bacteria from land spreading of manure, animal or human waste generally 
do not pose a threat to groundwater unless there is:  

a. an improperly abandoned well (creating a direct conduit to 
groundwater),  

b. geologic karst formations, and/or  

c. highly-permeable soils that percolate rapidly.  

● However, due to well depth and proper construction, it is unlikely 
that bacteria from the surface will contaminate well water. Bacteria 
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can affect wells if there is an inadequate sanitary seal on the well, a 
well is not properly constructed, or the well is not far enough from 
contamination sources. 

● In Dunn County, there have been no documented cases of properly 
constructed and maintained wells being contaminated by bacteria 
due to land spreading of manure or human waste. 

 (Koch; Bergeson) 
 

d. Rising nitrate levels in groundwater are likely not due primarily to 
livestock facilities or the land application of manure.  Increases in row 
crops (especially corn and potatoes), other types of fertilizers, and other 
land use changes are major contributing factors, though there is 
insufficient data to estimate the percentage differences between sources. 
(Masarik) 

e. Even with existing rules, nutrient management, and best practices, 
contamination of groundwater can still occur.  (Masarik; Bonness) 

f. Old wells that are not properly abandoned or those with insufficient casing 
can be contributors to groundwater pollution. 

g. There are gaps in groundwater monitoring, testing, and tracking. 

h. Groundwater phosphorus is often overlooked and less data are available.  
(Masarik) 

2. The leaching of nitrates from fertilizer and manure in areas of sandy soils in Dunn 
County pose an increased risk of groundwater contamination. 

a. Sandy soils have high infiltration rates. (Masarik)  

b. Well data reports for Dunn County show a correlation between high 
nitrates and sandy soils.    

c. Row Crops (corn and potatoes) have shown to contribute to nitrate 
leaching more so than forages. (Masarik) 

d. Best management practices are improving on applications of fertilizers 
such as split application and season long applications. (Masarik; Zerr) 

e. Selecting the appropriate nitrogen rate is the primary management 
consideration on medium- and fine-textured soils. However, on sandy soils, 
other decisions such as nitrogen source, and method and time of 
application are of equal concern to ensure that nitrogen is not lost by 
nitrate leaching during the growing season. Even under ideal conditions, 
most crops recover no more than 60% of the applied nitrogen. (Wolkowski 
et al.) 
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3. Water related data is maintained by a variety of Departments and stakeholders. 

a. Some of the well data are old/outdated (Bergeson) 

b. Dunn County is pursuing increased testing and correlating data. 

c. Dunn County has capabilities to track groundwater data. (Bergeson) 

4. Well test results from private testing labs are not always shared with the Health 
Department or UW-Stevens Point. (Bergeson) 

5. Groundwater baseline testing is important to the management of groundwater 
quality and quantity.  (Bonness) 

6. Nitrate may be an indicator of other contamination in groundwater (Masarik) 

7. High capacity wells and dams have the potential to affect the flow of groundwater 
and impact nearby streams and wells. 

a. The number of high capacity wells in Dunn County has increased by over 
300 (+61%) since 2000. 

b. There are approximately 300 high capacity wells in Dunn County that are 
agriculture related, primarily for irrigation in areas of sandier soils.  Of 
these, 22 high capacity wells are used for dairy farming. 

 
MANURE & NUTRIENT MANAGEMENT 

1. CAFOs are considered point sources and no discharges including leachate are 
allowed from the livestock facility.  (Prestebak) 

a. Leachate collection and treatment systems for Non-CAFOs can be required 
if cost sharing is offered. (Prestebak) 

b. Significant discharges of leachate to surface water are not allowed under 
State Livestock Siting rules. (Prestebak) 

2. Handling of manure (storage and spreading) is a potential risk to water quality. 
(Masarik) 

a. NRCS 313 and 634 contain standards for manure storage and waste 
transfer. 

b. Winter spreading of manure and nutrients pose a higher risk of runoff to 
surface water. Runoff during the spring typically has a higher nutrient load. 

c. Farmers can check the Runoff Risk Advisory Forecast at: 
http://www.manureadvisorysystem.wi.gov/app/runoffrisk   before 
spreading. 

d. All farms are not required to have manure storage. 

http://www.manureadvisorysystem.wi.gov/app/runoffrisk
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3. To obtain a WPDES permit for a manure storage structure, CAFOs are required to 
meet specific requirements such as: (Prestebak; Nicol)   

a. Manure pits for CAFO’s are designed for a minimum of 180-day storage 
capacity 

b. Manure pits are designed to hold a 25-year 24-hour storm event, and have 
1 foot of additional storage (freeboard). (Prestebak) 

c. Historically storm events greater than 25-year, 24 hours have occurred in 
Dunn County. Major storm events are projected by climatologists to 
continue and perhaps increase in the future.  (Notaro) 

d. All manure spills and overflowing pits must be reported to the WDNR by 
the owner at:  http://dnr.wi.gov/topic/agbusiness/manurespills.html . 

e. If a storm event exceeds the holding capacity of a manure storage pit, 
excess stormwater is allowed to be discharged over land. (Nicol; NR 
243.13(2)(a)(1)) 

4. The creation, implementation, and compliance with Nutrient Management Plans 
(NMPs) are very important to protecting surface water and groundwater quality. 
(Prestebak) 

a. 11% of Dunn County’s cropland acres have NMP. (DATCP; Wisconsin 
Nutrient Management Update, 11/16) 

b. NMP Participation is much higher in Farmland Preservation Program 
districts. (Prestebak) 

c. Cropland that receives commercial fertilizer, manure, or other nutrients is 
required by State Statutes NR 151 to have a NMP, regardless of the type of 
farm operation. (NR 151) 

d. While all farmers that apply nutrients must have a NMP by State law, 
counties cannot require nutrient management planning (or prescribe 
specific, related practices) unless the county provides cost-sharing or if the 
operation: (i) is causing a significant discharge, (ii) is regulated by a local 
manure storage ordinance, a livestock siting ordinance, or by a WPDES 
permit, (iii) accepting manure storage cost share funds, or (iv) 
participating in a farmland preservation program.  (DATCP; Wisconsin 
Nutrient Management Update, 11/16) 

e. The NMP standards do not differentiate between nutrients in manure vs 
commercial fertilizers. (NRCS 590) 
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OTHER WATER-RELATED 
5. More research is needed to accurately estimate pollutant loading into 

groundwater and surface water by source including different types of agricultural 
operations in Dunn County. (Zerr) 

6. Soil health practices are imperative to protecting both surface and groundwater. 
(Zerr; NRCS) 

7. Farmer education and farmer-led initiatives are critical to improving Dunn 
County’s water, soil health and conservation efforts. (Styer; WDNR; Zerr) 

8. “There is a dynamic relationship between groundwater and surface water.” 
(Masarik) 
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TRANSPORTATION 
1. Heavy trucks associated with livestock operations for the movement of  dairy 

products, manure, crops, livestock, and other goods and services can damage 
roadways and shoulders and increase traffic safety risks. (Rintala) 

a. County and Town roads are not constructed to the same standards. 

b. Implements of Husbandry (IoH) laws allow the permitting of heavy farm 
equipment/vehicles on roads in certain circumstances. (Skjolaas et al.; 
Khazanovich) 

c. Modern agricultural farming equipment/vehicles and large farm operation 
can decrease road longevity by more than 50% (Develop a Long Term 7) 

2. Dunn County Highway Department conducts Traffic Impact Analysis (TIA) for 
non-metallic mines to determine potential impacts from proposed traffic 
generators, but a similar procedure for CAFOs and large livestock operations does 
not exist. (Rintala)  

a. TIA analysis is usually limited to County Roads (Rintala) 

b. Agreements/contracts usually are between the traffic generator and the 
jurisdiction responsible for the road. (Rintala) 

c. TIA can be conducted at local and county levels. 

d. Construction and maintenance cost of public roadways are out pacing 
funding. 

e. Ag. vehicles are exempt from the fuel tax 

3. Weight & speed restrictions can be placed on Town and County roads year round. 
(Rintala,) 

a. A written policy does not exist regarding exceptions to the road ban at the 
Town and County level. (Rintala,) 

4. Draglines can be an efficient method to spread liquid manure resulting in fewer 
heavy equipment trips on roadways. (Pittman)  

a. County/Town policies do not exist to allow draglines to be in the County 
ROW or to cross under County roads through a culvert. (Rintala) 

b. Currently there are no data on manure spill risk between a manure 
dragline vs hauling. 

c. No policy is in place for draglines near or crossing navigable waterways at 
this time. 

5. Manure is allowed to be transported across jurisdictional lines. 
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ODOR & AIR QUALITY 
1. Concentrated livestock operations can emit hazardous chemicals and particulates 

including ammonia, hydrogen sulfide, and dust in quantities larger than smaller 
livestock operations.  

a. Increased exposure to air pollution from livestock operations can cause or 
exacerbate respiratory conditions (asthma, eye irritation, difficulty 
breathing, wheezing, sore throat, chest tightness, nausea, and bronchitis 
and allergic reactions). (Lawrence et al.) 

b. Of the 25 known toxic air pollutants, two are likely emitted from 
agricultural waste above levels of concern. These pollutants are ammonia 
(NH3) and hydrogen sulfide (H2S). The U.S. EPA has determined that 
simultaneous exposure of the two substances (both pulmonary irritants) 
results in a stronger effect. (Beneficial Management Practices; Hodne et al.) 

c. Even when using beneficial management systems and mitigation 
techniques, some airborne contaminants may be generated. Most concerns 
are associated with chronic or long‐term exposure. However, some human 
and animal health concerns or safety hazards can result from acute or 
short‐term exposures. (Beneficial Management Practices) 

d. There is an extensive literature documenting acute and chronic respiratory 
diseases and dysfunction among workers, especially swine and poultry 
workers, from exposures to complex mixtures of particulates, gases and 
vapors within CAFO units. (Hodne et al.) 

e. WPDES permit (CAFO) does not address odor. (WDNR) 

2. CAFOs (Livestock operations) can negatively affect air quality through emissions 
from land spreading, storage, and drift from manure applications.  

a. Odor Management scoring is required as part of the Wisconsin Livestock 
Siting Standards for farms with 500 or more Animal Units (AU). However, 
there are several exceptions to this. ATCP 51 provides an exemption to the 
odor standards for: (i) an expansion of a facility with fewer than 1,000 AU 
total, (ii) a new facility with fewer than 500 AU total, and (iii) all livestock 
structures associated with a facility located at least 2,500 feet from the 
nearest neighbor. In Dunn County, these siting standards only apply to 
those sixteen towns participating in County Zoning; no Dunn County towns 
have adopted town-level livestock siting standards.  

b. Under the Wisconsin Livestock Siting Standards, the “odor score” is 
calculated primarily on: (i) predicted odor from livestock structures, (ii) 
separation distance from those structures to the nearest affected neighbor, 
and (iii) management practices used to control odor.  Once a livestock 
operation receives their siting permit and odor score, the odor score is not 
recalculated if new housing or other affected neighbors move to the area.  
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The odor score would be recalculated if a new facility siting permit is 
required due to a proposed expansion in the number of animal units 
beyond the original permit, though this recalculated odor score would be 
based upon the nearest affected neighbors in the original siting permit and 
not consider any subsequent housing or other nearby development in the 
interim.  A significant change in management practices that affect odor may 
also necessitate a recalculated odor score and a permit modification or new 
permit.  (Clayton) 

3. Monitoring air quality and odor is difficult and costly. ( Hodne et al.) 

a. Bayfield County limited their study recommendations regarding odor to 
best management practices and education; they decided to wait for 
Federal and State standards instead of regulating locally. 

b. There is limited research about how odor and air quality overlap and 
impact those who live near CAFOs.   

4. Different animal type-CAFOs present different air and odor quality challenges 

a. Different production methods, animal types, and manure management 
systems have the potential to create different types and quantities of air 
emissions.  Similarly, different management practices may be required for 
different types of livestock species. (Beneficial Management Practices) 

5. There are best management practices and alternative strategies that can mitigate 
air and odor emissions. 

a. In 2010, the WDNR convened the Agricultural Waste Air Emissions 
Advisory Group to develop BMPs for the reduction of hazardous air 
pollutants (primarily ammonia and hydrogen sulfide) from livestock 
operations. (Beneficial Management Practices) 

b. In general, practices that reduce odor tend to reduce ammonia and/or 
hydrogen sulfide, but not always. (Beneficial Management Practices) 

c. While certain practices may be effective for controlling emissions from one 
part of a farm, it is important to understand how emissions are controlled 
at other parts (Beneficial Management Practices) 
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OTHER PUBLIC HEALTH 

Diseases, pathogens, and pollutants that are detrimental to public health can be 
transmitted or spread in a variety of ways.  The Other Public Health Findings in this 
section focus on health findings and potential impacts that are not solely water- or air-
related.  Public health findings specific to water (e.g., nitrates in drinking water, nutrient 
runoff) are largely addressed in the Groundwater & Surface Water Findings.   Public 
health findings specific to air quality are largely addressed in the Odor & Air Quality 
Findings. 

1. Disease organisms in manure pose a threat to public health.  (Thiboldeaux) 

a. Risk reduction depends on BMPs at each point of collection, 
processing/treatment, storage, transfer, and land application. (Genskow) 

b. In general, manure is not routinely tested for pathogens. (Jensen) 

c. The  makeup and biological activity in stored manure changes when it is 
applied to the land. (Borchardt; Genskow) 

d. Types of pathogens and their concentrations in field runoff are highly 
variable. Runoff may contain pathogens many months after manure 
application.  The problem is if the manure has high pathogen concentration 
to begin with, even despite a 99.9% reduction, the concentration in runoff 
can remain above the dose that will cause infections. (Borchardt) 

e. Livestock manure generally contains three types of zoonotic disease 
organisms:  bacteria (campylobacter, salmonella, E. coli), protozoa 
(cryptosporidium, giardia), and viruses (rotavirus, enterovirus, hepatitis 
E). (Moving Forward) 

f. There are multiple ways for antimicrobial resistant bacteria (ARB) to be 
spread in the community in poultry feeding operations. (Mceachran et al.) 

g. Manure applications and irrigation present different risks.  A 500-foot 
setback from a manure irrigation system may present a median risk of 
illness downwind from 1-in-100 to 1-in-100,000 for a single exposure.  
Risk can increase with multiple exposures.  (Borchardt)  

h. Pathogen concentrations in air downwind from manure irrigation depend 
primarily on wind speed, initial pathogen concentration in manure, and 
distance.  Results show microbial concentrations decline with distance but 
still detectable at 700 feet downwind depending on wind velocity and 
microbe concentration in manure.  (Borchardt) 

i. Research with mesophilic anaerobic digesters show reduced pathogen 
concentration, although pathogen removal was highly variable.  
(Borchardt) 
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j. The LOSG did not have sufficient time to study manure digesters.  

2. FDA veterinary feed directive changes effective January 1, 2017. 

Per WI DATCP "Antibiotics in Feed" brochure, "To ensure a safe food supply, the 
Food and Drug Administration (FDA) oversees the use of animal medications. 
Some medications have been approved for use without a veterinarian's 
permission, while others require permission. Recently, the FDA changed how 
some antibiotic medications, which are important to human medicine, are used 
for animal feed. After January 1, 2017, these medications will require a Veterinary 
Feed Directive (VFD) order to be used in medicated feed. Going forward, the 
antibiotics used in animals and humans will only be allowed to control or prevent 
disease, not for production uses, such as increased rate of gain."  

3. The LOSG did not have the time to study public health impacts of estrogenic 
compounds, antibiotics, and other components of manure migrating to 
groundwater and surface waters.   

4. The proper management and disposal of carcasses is important to protecting 
public health. (DATCP; WDNR) 
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6. RECOMMENDATIONS 

A recommendation is a statement that the Dunn 

County Government can potentially act on or 

use to guide decision-making to address issues 

identified from the key findings. 

Recommendations can be acted on, but cannot 

become policies without having gone through 

the appropriate procedures. Some 

recommendations are policies that require 

action by County Board of Supervisors and 

further research, while others are meant to 

encourage or educate the public or relevant 

stakeholders. 

 

 

GENERAL 

The Dunn County Livestock Operations Study Group advises that the Dunn County Board 
consider the following general recommendations for action.  

Due to time constraints, LOSG was unable to explore other topics of interest such as: 
economics, tax implications, animal-to-animal diseases, and climate change. 

Community Planning, Study, Monitoring, and Tracking 

1. Inventory and map environmentally sensitive areas (ESAs) in Dunn 
County.  Incorporate ESAs and groundwater recharge/susceptibility area maps 
and data into the Dunn County Comprehensive Land Use Plan, the Dunn County 
Land & Water Resource Management Plan, and other County policies and 
ordinances. 

 
2. Develop an evaluation plan for the continued monitoring of the recommendations 

implemented as a result of this report to evaluate their overall effectiveness, along 
with any unintended consequences.  Identify the party(s) responsible for 
monitoring as part of the evaluation plan. 

3 

Rules, Regulations, Policies, Permitting, and Compliance 

1. Ensure that state and local regulations regarding livestock operations are 
enforced in a fair and timely manner.  
 

2. Provide citation authority to County Land & Water Conservation and Planning & 
Zoning staff regarding compliance/enforcement of livestock operation policies, 

Recommendations can include: 

 Planning and studies 
 Monitoring and testing 
 Regulations and policies 
 Cooperation and partnerships 
 Resources and programs 
 Education, outreach, and 

support 
 Relationships to other levels 

of government 
 Continue the status quo (no 

change) 



Livestock Operation Study Group 
 

34 | D u n n  C o u n t y  
 

manure storage requirements, nutrient management plans and spreading of 
manure and nutrients in Dunn County.    
 

3. *Adopt a Dunn County Livestock Operations Ordinance that: 

 Protects farmers who are engaged in good practices to the extent required 
by law. 

 Focuses on protecting water quality and quantity, public health, and safety 
while preventing pollution, and nuisance concerns from neighbors.  

 Is developed with input from and in consultation with a study group of 
farmers and community members. 

 Considers geology, susceptibility for groundwater/surface water 
contamination, and general conditions for safe and sustainable operations 
in the interest of all Dunn County citizens.     

 Provide coverage to all unincorporated jurisdictions. 

 Recognize there may be different standards depending on operation size, 
livestock type, and different operational practices. 

 The ordinance should contain an appeals process. 

4. *Adopt a Dunn County Facility Siting Licensing Ordinance 
 Applicable countywide 
 Monitoring 

 

 

* Livestock Siting, Licensing, and Operations 

Local governments have three choices if they wish to regulate new and/or expanding 
livestock operations: 

1. Control land use through zoning districts: Local governments may use zoning 
ordinances to create districts that prohibit livestock facilities as a land use. 
However, they must follow special rules if they exclude livestock facilities in an 
agricultural zoning district. 

2. Adopt ordinances that require permits for new and/or expanded livestock 
facilities: Local governments may adopt licensing or zoning ordinances that require 
individual permits for new and/or expanding livestock facilities that exceed 500 
animal units. The livestock facility siting law does not require that local 
governments regulate siting of individual livestock facilities. This is a local decision. 
If local governments adopt ordinances that require a siting permit, they must follow 
state standards and procedures when they issue permits for livestock facilities. 
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3. Adopt a livestock operations ordinance: Local governments may adopt a 
livestock operations ordinance to effectively regulate livestock operations. The 
ordinance would be intended to protect public health, safety, and general welfare, to 
prevent pollution and the creation of private nuisances and public nuisances, and to 
preserve the quality of life, and the environment. 

The LOSG used the chart (Figure 4) below to understand the differences between the two 
choices: a Livestock Siting through zoning and a Livestock Siting Licensing Ordinance. 
Included in the chart was also a Livestock Operations Ordinance that could supplement the 
siting regulations with regulations that cannot be regulated by siting alone. 

 

Figure 4: Livestock Ordinance Comparisons Chart 

LIVESTOCK SITING AND OPERATIONS COMPARISONS 

Issues Livestock Siting  
(Zoning) 

Livestock Siting 
Licensing 

Ordinance 

Livestock 
Operations 

Ordinance ** 

Countywide No Yes Yes 

Odor Score Yes Yes No 

NMP Yes Yes No 

Manure Storage Yes Yes No 

Run off Yes Yes No 

Monitoring Yes Yes Optional 

Fees $1,000 max $1,000 max No Maximum 

Scale 500+ Animal Units 
& CAFOs  

500+ Animal Units 
& CAFOs  

Optional - May 
affect farm sizes less 

than 500 AU  

Financial Assurance No No Optional 

Conditions Yes Yes Optional 

Impaired Waters No No Optional 

 
** In addition to the options listed in the table above, a Livestock Operations Ordinance 
may include other options such as:  Transportation Impact Analysis (TIA), groundwater, 
surface water, and draglines, etc. 
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The LOSG does not want regulations to undervalue the overall intent of agriculture. They 

believe there is a need for a basic understanding between farm and non-farm players to 

move policy forward. 

1. The LOSG committee voted for the County to consider adopting a Livestock Siting 
Licensing Ordinance. (The group did not have a unanimous consensus.) 
 

2. The LOSG committee voted for the County to consider adopting a Livestock 
Operations Ordinance to address gaps in the County Siting Regulations. (The group 
did not have a unanimous consensus.) 

The LOSG committee’s decision to adopt a Livestock Siting Licensing Ordinance and 

Livestock Operations Ordinance was not a unanimous decision. With respect to adopting a 

Livestock Operations Ordinance the following benefits and concerns were identified:  

Benefits: 

 Provide coverage to all unincorporated jurisdictions. 
 Conditions can be added to CAFO applicants. 
 Financial assurance to cover cost for cleanups and closeouts. 
 Can apply to livestock operations with less than 500 AU. 
 Fees can reflect the actual cost of the review process. 

Concerns:  

 Monitoring beyond the Nutrient Management Plan standards. 
 Potential to supersede local authority. 
 Cost of Traffic Impact Analysis. 
 Financial assurance. 
 Incurred fees on livestock operations. 
 The general perception of the message the county is sending regarding 

agriculture. 
 Unforeseen/unintended consequences. 

 



Livestock Operation Study Group 
 

37 | D u n n  C o u n t y  
 

Best Practices and Programming 

1. Because of the importance of agriculture to the economy and fabric of Dunn County, 
it is recommended that the county work to: actively support partnerships to build relationships with organizations and agencies, and 
innovate agricultural practices that both strengthen the agriculture economy and protect the environment.  

Other Education, Communications, etc. 
1. Create a supportive and trustful climate for livestock operations to succeed in 

Dunn County while ensuring ground and surface water quality.    

2. Educate the public and local elected officials on the importance of agriculture to the 
economy and rural fabric of Dunn County by developing resources such as: handouts, interactive websites, demonstration plots and on-
farm events.  

3. Develop an education plan for continued public education regarding livestock 
operation. Such educational efforts should include:  

 Distribution of this report to farmers and elected officials. 

 Promoting civic and good neighbor responsibilities throughout the entire 
community. 

 Educate the public on the right-to-farm law.   

 The County Board may engage State Legislative representatives on related 
implications or to clarify the right to farm law. 

 Other educational and outreach efforts as recommended in this report. 

4. Actively engage State Legislative representatives to assure that County 
governments have adequate authority to manage the impacts of livestock 
operations. 

5. Create a Dunn County Livestock Operations Partnership to study new policies and 
agriculture developments, assist producers, and educate all stakeholders on best 
management practices. 
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TRANSPORTATION 

The Dunn County Livestock Operations Study Group advises that the Dunn County Board 

consider the following transportation recommendations for action. 

Community Planning, Study, Monitoring, and Tracking 

 
1. Dunn County should investigate the rules and any regulatory gaps related to 

draglines/hoselines crossing surface waters and waterways.  As needed, encourage 
State agencies and elected State representatives to develop policies related to the 
use of draglines/hoselines across surface waters and waterways. 
 

Rules, Regulations, Policies, Permitting, and Compliance 

1. Dunn County should develop and adopt a transportation impact analysis (TIA) 
policy where a significant increase in traffic is anticipated. Costs for the completion 
of a TIA should be paid by the applicant based on guidelines established by the 
Highways Department.   

2. Develop a specific, written County policy on where and in what manner hoselines 
for manure transport can be located in county rights of way and culverts.  
Encourage draglines/hoselines for transport and manure injection in places where 
there is minimal risk of spillage in surface water.  When feasible, Dunn County 
should give preference to the use of draglines/hoselines over the hauling of 
manure via roadways.    

3. Dunn County Emergency Management and the County Highway Department, in 
coordination with livestock facilities in the County, should investigate the need to 
develop a policy to mitigate the impacts of agriculture related spills.   

Best Practices and Programming 

N/A 

  

Other Education, Communications, etc. 

1. Create a pro-active communication system that reaches out to the public, farm 
operators and local officials to inform stakeholders on policies, circumstances, and 
conditions of roadways. 

2.  As opportunities allow, involve towns and consider town roads as part of the TIA 
process and the implementation of other transportation-related policies, such as 
hoselines/draglines. 
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ODOR & AIR QUALITY 
Air quality from all livestock operations must be maintained at a safe level to ensure the 

health of on-site workers and citizens of Dunn County.  The Dunn County Livestock 

Operations Study Group advises that the Dunn County Board consider the following odor 

and air quality recommendations for action 

Community Planning, Study, Monitoring, and Tracking 

N/A 

Rules, Regulations, Policies, Permitting, and Compliance 

N/A 

Best Practices and Programming 

1. Convene a study group of farmers from the dairy, poultry and swine industries, 
citizens (preferably those living close to each farm type), and public health staff to 
consider the Best Management Practices (BMPs) for odor mitigation recommended 
by the 2010 Wisconsin Agricultural Waste Air Emissions Advisory Group.  The 
group will make specific recommendations to Dunn County on ways to engage and 
connect with the agricultural community and their neighbors to encourage best 
practices and good neighbor practices  

Other Education, Communications, etc. 

1. Encourage State agencies and elected State representatives to establish measurable 
standards and monitoring systems that address the air quality and odor key 
findings in this report. 
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OTHER PUBLIC HEALTH 

The Dunn County Livestock Operations Study Group advises that the Dunn County Board 
consider the following additional public health recommendations for action. 

Community Planning, Study, Monitoring, and Tracking 

1. N/A 
2 

Rules, Regulations, Policies, Permitting, and Compliance 

1. Develop and adopt manure irrigation standards based on the recommendations of 
the Wisconsin Manure Irrigation Study group. (The LOSG had limited time to 
study this.) 

     

Best Practices and Programming 

1. Reduce pathogens and pollutants by promoting BMPs for herd health, for manure 
storage, and for the transport and spreading of manure. 

  

Other Education, Communications, etc. 

1. Encourage safe work practices for livestock operation employees to prevent 
exposure to and spread of infections.  

2. Educate the public and local elected officials on the benefits and concerns 
regarding the use of manure irrigation. 
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 GROUNDWATER & SURFACE WATER 

The Dunn County Livestock Operations Study Group advises that the Dunn County Board 
consider the following groundwater and surface water recommendations for action. 

Community Planning, Study, Monitoring, and Tracking 

Testing and Monitoring 

1. Establish and maintain a County wide, quality and quantity well testing program 
to track and evaluate the impacts of land use, policy changes, and best 
management practices.  

 Identify wells to monitor groundwater quality and quantity in areas of 
high capacity wells and also CAFO and other farm operations. 

 Identify citizens willing to participate in a groundwater monitoring 
programs.  

 Develop a comprehensive groundwater database in order to improve our 
understanding of risks and challenges to the water resources.  

 Provide public access to the results and database such as: well testing, 
well drilling records, and etc. 

Inventory and Analysis 

2. Research, identify, and map sources of groundwater and surface water 
contamination to protect public health.  

 Develop strategies to resolve contamination issues. 

 Initiate an analysis of other pollutants (e.g., pesticides) in areas identified 
with high nitrate levels in groundwater. 

 Investigate and implement innovative approaches, while engaging 
landowners, in order to address where there are areas of elevated and/or 
rising nitrate levels in groundwater. 

3. Develop a database that identifies and maps abandoned and deficient wells with 
strategies for their proper closure to reduce potential groundwater 
contamination and provide public access to the database.   

4. The County Health Department should collaborate with UW-System including 
UW-Stevens Point Center for Watershed Science and Education to ascertain 
etiology of contamination for well results that are above acceptable standards.  
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Other Planning  

5. Develop a strategy to increase the number of cropland acres in Dunn County that 
are covered by a Nutrient Management Plan (currently 11%, 25 to 35% in Towns 
with Farmland Preservation Zoning). 

 Set a goal of 100% participation 

 Provide training and cost-sharing to farmers to write and implement 
nutrient management plans. 

 Encourage all livestock operations to have appropriate manure storage 
relative to size of operation and a current management plan to protect 
groundwater and surface water quality. 

 Encourage in Dunn County winter no-spread and frozen ground manure 
regulations that restrict January through March manure spreading to 
reduce nutrient runoff into lakes, rivers, and streams. 

 LWCD should maintain contact with the owners and monitor the NMP 
plans regularly.  

6. Amend the County’s Manure Storage Ordinance to: 

 Require evidence that all farms using manure storage structures regardless 
of size can demonstrate that they have adequate land to spread manure or 
alternatives such as composting without relying on emergency measures.   

 Encourage all livestock operations to have appropriate manure storage 
relative to size of operation and a current management plan to protect 
groundwater and surface water quality.  

 Require 210 days of manure storage for CAFOs. 

 Encourage a minimum of 90 days of manure storage for livestock 
operations with less than 1000 animal units to address winter spreading. 
(See Bayfield County Study) 

 Require leachate collection for feed storage. 

 Encourage LWCD to maintain an inventory of contacts with the owners and 
monitor manure storage structures regularly.  

7. Utilize data, content, and funding opportunities available through the approved 
Red Cedar Watershed TMDL implementation plan.  

8. Ensure adequate funding resources by the County Board including staff support 
and technical assistance. 

9. The County should recognize implementation of certain recommendations may 
require substantial cost sharing and should actively pursue funding. 
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Rules, Regulations, Policies, Permitting, and Compliance 

1. Require all Dunn County livestock operations over 500 animal units to have an 
approved Nutrient Management Plan by 2022. 

 

Best Practices and Programming 

1. Publicize farm and septic BMPs to farms and area citizens in excellent/very high 
recharge areas and around sensitive or impaired streams, lakes, and wetland 
areas.   

2. Offer cost sharing for BMPs for these areas such as buffers, proper pollution 
control around wells, and waterways.   

3. The County should provide continued programming, technical assistance, and 
incentives where possible to assist farmers and landowners to improve soil health 
of the county’s land resources.  

4. The County should provide continued programming, technical assistance, and 
incentives where possible to: 

 Encourage farmer-led initiatives to promote BMPs  

 Engage with farmers in a team approach 

 Identify and solve water quality problems.  

5. Dunn County Land and Water Division should apply for 
Wisconsin Department of Natural Resources Targeted 
Runoff Management (TRM) Grants (Up to $1,000,000) to 
help fund and support best practices in livestock operations 
for securing ground and surface water quality across the 
county.    

6. Establish an agricultural composting initiative to expand 
composting practices by farmers that includes technical 
assistance, access to cost-sharing, equipment-sharing and 
leasing, and peer-to-peer collaboration. 

7. Encourage expansion of managed grazing as a livestock 
management strategy that provides economic and 
conservation benefits. 

Other Education, Communications, etc. 

1. Protection and improvement of Dunn County groundwater and surface water 
requires all public and private citizens to take responsibility to establish a 
respectful, confident, civil, transparent, responsive and sustained dialogue 
between stakeholders.  
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2. Educate the public and local elected officials on groundwater threats, testing, best 
practices, and requirements, including: 

 risks to groundwater contamination 

 groundwater testing and available data in Dunn County 

 private well testing and interpreting water test results, including available 
testing programs 

 wellhead protection, well treatment options, and well maintenance 

 required setbacks from wells 

 proper maintenance of septic systems and well treatment options 

 proper well abandonment 

3. Educate the public, farmers, and local elected officials on livestock operations and 
manure storage/management for water quality improvements in Dunn County.   

 Include education on practices such as limited and no tillage, managed 
grazing, and the use of cover crops as effective soil and water conservation 
practices. 

4. Dunn County should continue its support of the Red Cedar Land, Water and 
People Conference, and promote the CAFO conference and other educational 
opportunities to create and sustain a dialogue on supporting livestock operations 
and improving ground and surface water quality. 
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7. IMPLEMENTATION 

Due to time constraints the LOSG was unable to develop an implementation schedule. 
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8. APPENDIX 

Appendix  A:  Animal Units 
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Appendix  B: List of Presenters (in order of presentations) 

Presenter Subject Affiliation 

Kevin Masarik Groundwater 

Groundwater Education Specialist, 

University of Stevens Point/University of 

Wisconsin-Extension 

Dan Prestebak 
State and local 

regulations 

Dunn County Land and Water 

Conservation Division 

Chris Clayton  DATCP regulations 
Department of Agriculture, Trade and 

Consumer Protection 

Davina Bonness 
Kewanuee County 

CAFO study 

Kewanuee County Land and Water 

Conservation Department 

Robert Thiboldeaux Other public health 
Toxicologist, Wisconsin Department of 

Health Services 

Leah Nichol Manure management 
Agricultural Runoff Specialist, Wisconsin 

Department of Natural Resources 

Joe Baeten Manure management 

Water Resources Management Specialist, 

Wisconsin Department of Natural 

Resources 

Aaron O’Rourke, Manure management 

Water Resources Management Specialist, 

Wisconsin Department of Natural 

Resources 

Jesse Rintala Transportation/roads Dunn County Highway Department 

Jason Fischbach 
Bayfield County CAFO 

study 

Agriculture Agent Bayfield/Ashland 

Counties, University of Wisconsin-

Extension 

Steve Pittman No till practices Bazooka Farmstar Representative 

Keith Bergeson 
Wells and public 

health Dunn County Public Health 

Chris Straight Wisconsin Case laws 
West Central Wisconsin Regional 

Planning Commission 

Dan Zerr Surface water 
Natural Resource Educator, University of 

Wisconsin-Extension 
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Appendix  C: Presentation Notes Template 
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Appendix  D: Presentation Notes (Listed In Order of Presentation) 
 

January 25
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February 2
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March 2
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March 16 

  



Livestock Operation Study Group 
 

61 | D u n n  C o u n t y  
 

 



Livestock Operation Study Group 
 

62 | D u n n  C o u n t y  
 

 



Livestock Operation Study Group 
 

63 | D u n n  C o u n t y  
 

March 30
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Appendix  E: Research Summary Cover Sheet Template 
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Appendix  F: Statewide CAFO Map 
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Appendix  G: Dunn County Livestock Facilities Siting Ordinance 
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Appendix  H: Map of Dunn County Land Cover & Private Well Nitrate Levels (1987-2016) 
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Appendix  I: Dunn County Groundwater Contamination Susceptibility & Private Well 
Nitrate Levels (1987-2016) 
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Appendix  J: Dunn County Percent of Private Well Samples Not Meeting WI Nitrate 
Standards (1987-2016) 
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Appendix  K: Dunn County Agriculture Trends
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Appendix  L: Relevant Livestock Facility Compliance and Case Law



Livestock Operation Study Group 
 

82 | D u n n  C o u n t y  
 



Livestock Operation Study Group 
 

83 | D u n n  C o u n t y  
 



Livestock Operation Study Group 
 

84 | D u n n  C o u n t y  
 



Livestock Operation Study Group 
 

85 | D u n n  C o u n t y  
 



Livestock Operation Study Group 
 

86 | D u n n  C o u n t y  
 

Appendix  M: Large-scale Livestock Facility Moratorium Ordinance 
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Appendix  N: Moratorium reinstated 
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Appendix  O: Wisconsin’s Runoff Rules 
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